Background: The treatment for a cardiac arrest, cardiopulmonary resuscitation (CPR), may be lifesaving following an acute, potentially reversible illness. Yet this treatment is unlikely to be effective if cardiac arrest occurs as part of the dying process towards the end of a person's natural life. Do not attempt CPR (DNACPR) decisions allow resuscitation to be withheld when it has little chance of success, or where the patient, or those close to the patient, indicate the burdens of CPR outweigh the benefits. This review sought to identify evidence for systems that improve the appropriate use of DNACPR decisions. Methods: Electronic databases were searched (Medline, CINAHL and Embase) for English language articles from 2001 to 2014. Results: 4090 citations were identified of which 37 studies were relevant. The overall quality of evidence was moderate to poor. Thematic synthesis identified key interventions which may improve DNACPR decision making. The most promising interventions involved structured discussion at the time of acute admission to hospital and review by specialist teams at the point of an acute deterioration. Linking DNACPR decisions to discussions about overall treatment plans provided greater clarity about goals of care, aided communication between clinicians and reduced harms. Standardised documentation proved helpful for improving the frequency and quality of recording DNACPR decisions. Patient and clinician education in isolation were associated with limited or no effects. Conclusion: Relatively simple process changes may enhance the appropriate use of and outcomes associated with DNACPR decisions.
Introduction
Cardiopulmonary resuscitation (CPR) can be lifesaving when there is a reversible cause of the cardiac arrest. However for many patients outcomes are poor. Survival to hospital discharge rates are less than 20% for in-hospital arrests and less than 10% for out of hospital cardiac arrest. 1, 2 It is important to differentiate between patients for whom CPR may be beneficial (those who were in previous good health and sustain a sudden and witnessed cardiac arrest) and patients whose hearts stop beating as part of the natural dying process. 3 Performing an invasive and unsuccessful resuscitation procedure towards the end of a person's natural life can lead to a loss of dignity and potentially prolong suffering. A do-not-attempt-resuscitation (DNAR) order or as it has more latterly been known a do-not-attempt-cardiopulmonaryresuscitation (DNACPR) decision provides a mechanism for making a decision to withhold CPR prior to a cardiac arrest occurring. DNACPR decisions have been recorded in medical records since the early 1970s. 4 Despite the existence of processes to record resuscitation decisions for almost 40 years their application is variable. A multi-centre cohort study conducted in the UK examined the case records of over 500 patients that sustained an in-hospital cardiac arrest during a 2-week period in November 2011. 5, 6 Reviewers found that a quarter of patients who received CPR had substantial functional limitations and two-thirds had an underlying fatal disease. 5 The independent reviewers suggested that a DNACPR decision could have been made prior to cardiac arrest in 85% of cases. 5 There were also 52 cases where despite a DNACPR decision being in place CPR was commenced. 5 Other research has demonstrated deficiencies in several aspects surrounding DNACPR decisions. These include: a failure to recognise patients in whom resuscitation is not appropriate and make a timely DNACPR decision 7, 8 ; unclear communication of the decision both within the healthcare team as well as to patients/surrogates [7] [8] [9] ; suboptimal documentation and misunderstandings of the scope of the decision. 7, 8, 10 This highlights a major gap in current approaches to making and applying DNACPR decisions. There are significant regional and international variations in how DNACPR decisions are approached with many institutions initiating changes to improve DNACPR practice. 11, 12 DNACPR decisions are broadly based around three categories: perceived futility of CPR (CPR is unlikely to restore spontaneous circulation); refusal of CPR by the patient with capacity or through an advanced decision for the refusal of treatment; and when the burdens of the resuscitation attempt are thought to outweigh the benefits. In some countries patients are not always informed of DNACPR decisions, in some (including the UK, following the recent Tracey Judgement) 13 it is illegal to make DNACPR decisions without informing the patient, while in other countries patient consent is required. Irrespective of international differences in decision-making DNACPR decisions form part of an essential framework to enable a dignified death, uninterrupted by a futile resuscitation attempt.
The purpose of the review was to identify recent studies examining interventions designed to improve the application of DNACPR policy into practice.
Methods
A systematic review of the literature was conducted in accordance with a pre-defined protocol (unpublished). The review was registered on PROSPERO (2012:CRD42012002669).
Eligibility
Studies were eligible for inclusion if they were (1) randomised control trials, before-and-after studies and observational studies with a control group (2) involved DNACPR decisions on adults in hospitals, nursing homes or the community (3) tested an intervention designed to improve the application of DNACPR policy into practice.
Search strategy
The search of electronic databases was conducted using the Ovid SP platform for Medline and Embase databases and the EBSCOhost platform for the CINAHL database and covered papers published between 2001 and February 2014. This date range was chosen as a scoping study was initially conducted in 2011 spanning the previous 10 years. A search strategy was developed which included the MeSH heading Resuscitation Orders (encompassing: Do-NotResuscitate Orders; Resuscitation Decisions; Resuscitation Policies; Withholding Resuscitation) and the following text words: do not resuscitate, do not attempt resuscitation, not for resuscitation, allow natural death, DNR, DNAR, NFR and DNACPR. The search terms were combined with the Boolean operator "OR". Search results were limited to articles published in English.
The search was first conducted using the Medline database and then searches of Embase and CINAHL were performed with the removal of duplicates. The article selection process is summarised in Fig. 1 .
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Study selection
The search results were initially screened for relevance by reviewing the title and abstracts. The full text of eligible and potentially eligible articles were retrieved and reviewed during a second phase of study selection. Screening and study selection was undertaken independently by two reviewers. Any disagreements between reviewers were resolved by discussion.
Data collection process
A bespoke data extraction form was developed, refined and then tested on four randomly selected studies (see supplementary material). Information was extracted on (1) country/countries of origin, (2) study design, (3) population studied including number in each group, (4) the type of intervention used, (5) details on the control group, (6) outcome measure used, (7) the effect of the intervention. The assumption was made that all participants were adults unless otherwise stated. Data extraction was undertaken by one review author and checked by a second reviewer. Any disagreements were resolved through discussion.
Supplementary material related to this article can be found, in the online version, at http://dx.doi.org/10.1016/j.resuscitation. 2014.08.024. 
Risk of bias and quality of evidence
The studies were assessed for risk of bias using the criteria given by Thomas. 14 This tool assesses selection bias, study design, confounders, blinding, data collection methods and withdrawals and drop-outs. Each element was rated as strong, moderate or weak to give an overall global rating. All studies were rated for quality independently by two reviewers and any discrepancies were settled by consensus.
Evidence synthesis
Studies were assessed for heterogeneity of setting, participant, intervention and outcome with the intent of undertaking metaanalysis if possible; findings were summarised thematically for descriptive analysis.
Results
The search identified 4090 unique studies. Following review of titles and abstracts 51 were selected for full text review from which 14 articles were excluded leaving 37 articles for data extraction (see Fig. 1 ).
Setting
More than half (20/37) of the studies were conducted in the USA with nine studies from the UK, two from Australia and a single study from each of the following countries; Germany, Belgium, Switzerland, the Netherlands, Singapore and Saudi Arabia.
Quality of evidence
Of the 37 studies 8 were randomised controlled trials, 27 before and after studies and 2 cluster controlled studies. The overall quality assessment of evidence was strong (n = 2), moderate (n = 12) and weak (n = 23).
Synthesis of findings
The settings and outcomes were too heterogeneous to allow meta-analysis. Studies were therefore grouped into four themes: (1) structured communication and specialist teams (2) DNACPR documentation (3) nursing home and community interventions (4) education (physician and patient). One paper, investigating a change in legislation, did not fall into these themes. The characteristics and results from each study are in Tables 1-7 , and reported below under the relevant headings.
3.3.1. Structured communication (Table 1) In a prospective randomised trial, general medical patients were randomised to a scripted intervention (involving talking about what resuscitation involves and asking the patients preferences with regard to resuscitation status) or standard clerking. There was significant improvement in documentation in the intervention arm. Patients (98%) in the intervention group reported being happy to take part in a discussion about resuscitation. 15 In the second study patients with advanced cancer were randomised to a combination of a patient information leaflet and a resuscitation discussion with a psychologist compared to standard care. DNACPR decisions were placed earlier in the intervention group, but the overall frequency of decisions was the same. 16 3.3.2. Introducing specialist teams (Table 2) Medical emergency teams (MET) have been introduced to respond to acute deterioration in patients admitted to hospital. Four studies investigated the relationship between MET and DNACPR decisions. Chen et al. assessed the role of the MET on the issuing of DNACPR orders as part of the MERIT cluster randomised study involving 23 hospitals in Australia. 17, 18 Issuing a DNACPR order at time of appropriate call-out was ten times higher per 1000 admissions in hospitals with a MET, although this only represented 5% of total DNACPR activity. Two retrospective audits of the impact of the MET on the number of patients dying with DNACPR decisions in place had conflicting results: Smith et al. found no significant differences between the two periods. 20 They did, however observe that 24% of patients (not in cardiac arrest at time of call) seen by the MET received DNACPR decisions within 24 h of review. 20 Finally, Al-Qahtani et al. found the introduction of an intensivist led rapid response team significantly increased the number of ward based DNACPR decisions initiated by the intensive care team. 21 Three studies (2 cohort and one quasi randomised) demonstrated that specialist teams such as palliative care, acute care for the elderly and ethics were associated with an increased proportion of patients with documented resuscitation decisions. [22] [23] [24] A further cohort study evaluated the effect of 24hr intensivist cover on DNACPR processes: there was an improvement in the time taken to document DNACPR decisions but no significant differences in the number of patients receiving CPR within 24 h prior to death. 25 
DNACPR documentation (Table 3)
Two prospective chart audits and three retrospective chart audits evaluated the introduction of pre-printed DNACPR forms compared to hand-written notes in the medical records. [26] [27] [28] [29] [30] Butler et al. found significant improvement in recording a valid reason, consultant authorisation, consultant review and patient involvement. 26 There were also increases in surrogate involvement and documentation in nursing notes. 26 By contrast Lewis et al. found no difference in the number of resuscitation attempts, demographics and survival to discharge. 27 In retrospective studies Castle et al. found improvements in clarity of decision, date, clinician name and signature and reason for decision. 28 No significant improvement in patient or surrogate involvement was observed. 28 Diggory found the introduction of a clerking proforma to record patients' resuscitation status on admission was associated with an increased documentation of decisions. 29 Tan et al. showed the introduction of a physician order form for DNACPR decisions was associated with fewer patients receiving CPR within the 24 h prior to death and more patients dying with a DNACPR decision in place. 30 Five studies examined modifications to existing DNACPR forms. Diggory's team continued the audit cycles from their 2003 study and found that removing the statement indicating that all DNACPR decisions should be discussed with the patient increased the recording of resuscitation status and the number of DNACPR decisions issued. 31 Piers et al. updated the DNACPR form to emphasise the reason for the DNACPR decision and involvement of others (surrogates, nurses) in the decision-making process. 32 In addition they provided a 45-min briefing on patient rights. 32 There was improved completion of reason for decision, nurse involvement and surrogate involvement. 32 However there was no improvement in number of deaths occurring with DNACPR decisions. 32 Reducing complexity of the DNACPR form from a seven-page to one-page document increased junior doctors confidence, reduced stress and improved the number of DNACPR decisions per 100 admissions. 33 Changing to a form (the Universal Form of Treatment Options or 'UFTO') which contextualises the DNACPR decision within overall treatment plans was associated with a reduction in harms per 100 admissions as well as a reduction in the harms contributing to patient death. 34 Thematic interviews were suggestive of increased clarity of goals of care, better communication between clinicians and earlier decision making with the UFTO compared to the standard DNACPR form. 34 Finally, linkage between the electronic patient record and printing of DNACPR wristbands reduced the number of discrepancies between patients' documented wishes and resuscitation status wristband. 35 
Nursing home and community interventions (Table 4)
Six studies identified interventions which increase the proportion of nursing home residents with DNACPR decisions. Interventions included introduction of a palliative care team end-of-life care pathways and staff training/education. [36] [37] [38] [39] [40] [41] The introduction of structured advanced care planning in the community moved preferences towards less invasive levels of care at life's end, and increased compliance with participants' wishes and deaths at home (including DNACPR). 42 3.3.5. Legislation (see Table 5 )
Evaluation of the American 1991 Patient Self Determination Act (PSDA) on the number of early and late DNACPR decisions for six medical conditions one year either side of the PSDA. 43 There were increases in the percentage of early DNACPR decisions for four of the six conditions, while patients with COPD showed a significant increase in late DNACPR decisions; overall there was little change in the use of DNACPR decisions. 43 3.3.6. Physician education (Table 6) Six studies assessed educational interventions. [44] [45] [46] [47] [48] [49] Study participants included 44 medical students and 269 junior doctors. [44] [45] [46] [47] [48] [49] 
Weak
Studies typically used multi-faceted interventions including role play (n = 3), provision of information (n = 2), reflective practice (n = 3) and case based discussions (n = 2). Two linked studies randomised first year post-graduate residents to a multimodal educational intervention to improve code status discussions. 48, 49 The multi-modal package included a 2-h teaching with deliberate practice of communication skills, online modules, self-reflection in addition to assigned clinical rotations. Control group residents completed clinical rotations alone. Residents' performance was rated using an 18-point behavioural checklist during a standardised patient encounter with an actor. 48, 49 Residents randomised to the educational intervention had significantly higher scores in the simulated discussion with a standardised patient both at two months and at one year than those who received routine education alone. 48, 49 Residents rated the education programme positively. 48, 49 Two studies assessed self-reported changes in comfort and/or confidence in discussing CPR decisions; Seoane et al. found house officers rated their self confidence in this area more highly at the end of a rotation which involved a specialised teaching component, 47 while Kahn et al. found that participants reported significantly improved understanding of the legality of DNACPR decisions (but not in comfort of discussing them) after attending a workshop with simulated patients centred on end-of-life discussion skills. 46 Two studies assessed changes in patients' outcomes/ experiences after training. 44, 45 Furman et al. found no change in the number of resuscitation discussions with patients on admission following a half-day training session (including role-playing exercises) for medical residents. 44 Perron Junod et al. trained nine junior doctors on the meaning of and ethics surrounding DNACPR decisions in parallel with introducing a new DNACPR policy and form. 45 The doctors self-reported performance in DNACPR decision making. The doctors reported better patient involvement and improved understanding of the scope of the DNACPR decisions post intervention. 45 3.3.7. Patient/surrogate education (Table 6) Five studies were identified. 10, 15, 16, 50, 51 Three studies addressed patient/surrogate education whilst two studies evaluated structured communication with patients. The overall quality assessment was weak for one study and moderate for four.
In a large (n = 2517) before-and-after study, introduction of a patient information leaflet and provision of written information for doctors in a tertiary hospital in the Netherlands had no effect on the frequency of DNACPR documentation. 10 Showing a short video of CPR to relatives of patients in intensive care improved their knowledge about resuscitation but did not influence their preference about DNACPR decisions. 50 Finally, in a randomised controlled cross over trial, cancer patient's choice about whether they preferred to be asked about their opinion or informed of a DNACPR decision was unchanged after watching two short videos. 51 
Discussion
The main findings of this review were that although interest and research into DNACPR decisions has been increasing the overall quality of published studies was generally poor. Thematic synthesis identified key interventions which may improve DNACPR decision making. The most promising interventions provided some structure to the decision making process, by contextualising the resuscitation decision alongside overall treatment objectives. The deterioration of a patient or the need to talk about other treatments with them is often the trigger for discussions about CPR. This was evidenced by a recent systematic review of medical emergency team (MET) activations which reported that between 1.7% and 30.8% of MET calls resulted in initiation of discussions about limitations of medical therapy. 52 Standardised documentation proved helpful for improving the frequency and quality of recording DNACPR decisions. Patient and clinician education in isolation were associated with limited or no effects. A single before and after study found mixed effects following the introducing legislation providing greater patient self-determination. 43 One of the early benefits seen with the introduction of medical emergency teams was a reduction in the frequency of cardiac arrest. 53 Whilst this has been attributed in part by prompting early recognition of deterioration and cardiac arrest prevention, the initiation of a DNACPR decision prior to cardiac arrest will also lower the un-expected cardiac arrest rate. 21 Intensive care teams are becoming increasingly involved in end of life care decisions including DNACPR decisions. Appropriate recognition of patients approaching the end of their natural lives allows a dignified death, un-interrupted by a failed resuscitation attempt. Through providing a mechanism to engage patients in discussion about their overall treatment goals, it allows scarce intensive care resources to be used more efficiently. [54] [55] [56] There are several points in the patient's journey where consideration of resuscitation status seems logical. Acute admission to hospital indicates a change in patient status and could prompt a useful time to review choices about resuscitation. A structured intervention designed to explore the benefits and burdens of a resuscitation attempt at the time of hospital admission improved documentation of DNACPR decisions. 15 Furthermore this review suggests that if acute deterioration occurs following hospital admission, review by a medical emergency or intensive care team can serve as a useful trigger to review the appropriateness of resuscitation. 17, 20, 21 Pre-printed forms compared to handwritten notes improve accurate recording and adherence to policy. The forms most likely act as a checklist to ensure key elements such as consultant name and date of decision are clearly recorded. 57 However whilst they show benefits in improving documentation only Tan's study, Moderate which combined new forms with staff education showed any clinical impact, with an increased proportion of patients dying with DNACPR decisions in place. 30 Forms alone are unlikely to improve recognition of patients for whom resuscitation is not appropriate. Nevertheless, forms can act to 'nudge' certain positive behaviours, or eliminate negative ones. 58 The Diggory study showed that removing a statement implying a mandatory discussion with patient/surrogate is required increased the number of DNACPR decisions made. 31 Piers et al. instituted a different change, and found the number of conversations with patients or surrogates increased. 32 Sulmasy's changes were associated with an improvement in house officer confidence and reduced surrogate stress when consenting for DNACPR decisions. 33 One study assessed changing the form from a traditional DNACPR order to a treatment option form (UFTO) which focussed on treatments to be given rather than ones to be withheld. 34 The introduction of the UFTO was associated with reduced patient harms as well as improving communication and user friendliness.
Education has been proposed as a solution to poor DNACPR decision-making. 59 Research addressing this question was generally low quality and often limited to knowledge and clinician satisfaction outcomes. The most promising interventions were multi-modal training for clinicians which combined role play, self-reflection and case base discussion. 48, 49 However a recent large randomised trial found a failure of translation of communication skills from simulator to bedside. 60 Whether such interventions translate to improve patient and relative focused outcomes should be tested in robust trials. Education in the form of providing passive information to patients (and relatives) in the form of an information leaflet or short video had limited effects. 45, 50 
Limitations
While there were many different methodologies and desired outcomes, the one which was most commonly aspired to was an increase in the proportion of patients with DNACPR decisions 10, 15, 16, [19] [20] [21] [22] [23] [24] 26, [29] [30] [31] [32] [33] [36] [37] [38] [39] [40] 42, 50 reflecting a concern that patients have inappropriate attempts at resuscitation performed on them, at a personal and financial cost. 61, 62 Only six of these studies had additional outcome measures to assess clinical impact and patient/relative satisfaction. 15, 16, 26, 30, 32, 33 Most of the studies identified for review were observational studies and therefore were of low quality evidence. Only seven studies were randomised controlled trials of moderate-strong quality evidence. [15] [16] [17] 24, 48, 49, 51 The studies were conducted in range of countries, which have differences in the way DNACPR decision-making occurs. For example in the USA the decision advocates a patient-centred decision respecting autonomy. In the UK many DNACPR decisions, particularly where the grounds for the decision are that CPR would be futile (that CPR will not restart the heart/breathing for sustained period) are initiated by the medical teams. 3, 63 Many other European countries have no formal policy for recording DNAR decisions and the practice of consulting patients about the decision is variable. 64, 65 In some countries, withholding CPR is considered a criminal offence. 64, 65 This geographical variation in national approaches to DNACPR decision making means that a system that may work effectively in one country may not be immediately extendable in another country.
Conclusions
This review suggests that structured discussions at the time of admission to hospital and review by specialist teams at the point of an acute deterioration served as useful triggers to review DNACPR decisions. Linking DNACPR decisions to discussions about overall treatment plans provided greater clarity about goals of care, aided communication between clinicians and reduced harms. Standardised documentation proved helpful for improving the frequency and quality of recording DNACPR decisions. Patient and clinician education in isolation were associated with limited or no effects.
